This study explores success rates in obtaining angel financing based on the gender composition of entrepreneurial teams using data from the television program Shark Tank.
Introduction
Women remain substantially underrepresented among entrepreneurs, yet women-owned businesses 2 represent the fastest growing sector of new venture ownership in the United States ("U.S.") (Becker-Blease & Sohl, 2007) . According to data from the U.S. Census Bureau, from 1997 to 2012, women-owned firms grew at a rate of 2.5 times the national average; in the same time period, the number of business in the U.S. grew by 33%, while U.S. women-owned firms increased by 82%, as shown in Table 1 (U.S. Census Bureau, 1997 Bureau, -2012 . Further, revenue and employment growth among women-owned firms outperformed that of all other firms, aside from large publically traded corporations (Coleman & Robb, 2009 ). Even though women-owned firms are engines of economic growth, fewer women start companies each year. According to the 2015
Kauffman Index of Start-up Activity, in 1996, the rate of new male entrepreneurs 3 who founded a company was 4.56% for the year, while the rate of new female entrepreneurs was 3.12%.
However, that rate further declined in 2014, standing at 2.64% for the rate of new female entrepreneurs, as opposed to 4.92% for the rate of new male entrepreneurs (Fairlie, Morelix, Reedy, & Russell, 2015) . Additionally, out of the total new U.S. entrepreneurial population in 1996, 56% were males and 44% were females, while in 2014, the population consisted of 63% males and 37% females. Therefore, in the 18-year span, the rate of new female entrepreneurs who started companies decreased, while the new male entrepreneurial population increased, thus making the space even more male-dominated.
Insert Table 1 here 2 A firm is considered to be "women-owned" or "female-owned" if women own 51 percent or more of the equity, interest, or stock of the business. 3 Rate of new entrepreneurs measures the percentage of the adult, non-business-owner population that starts a business
The underrepresentation of female entrepreneurs and decrease in female start-up activity may be caused by a lack of financing. External financing from investors is crucial for the survival and growth in the early stages of a company (Amit, Glosten, & Muller, 1990; Berger & Udell, 1998 ). An especially important funding source for early-stage companies is angel financing because angel investors are more likely to invest in the risky stages of company development than are venture capital funds (Preston, 2004) . Angel investors are generally high net worth individuals who invest in small, private firms on their own account (Wong, Bhatia, & Freeman, 2009) . Over the last 30 years, the level of investments made by angels has been double that of investments made by venture capitalists (Preston, 2004 ). Yet, prior literature suggests that women obtain significantly less capital to finance their new businesses (Alsos, Isaksen, & Ljunggren, 2006) .
This study seeks to understand the determinants of success in angel financing by female entrepreneurial ventures and disentangle whether gender matters separate from other characteristics that determine investment desirability. The unique hand-collected dataset allows for us to examine specific entrepreneur and firm characteristics in order to further isolate the underlying cause for the funding differences between teams. Thus, this allows us to get towards the gender bias. The main question underlying this investigation is: are women less likely to secure angel financing simply because of their gender alone? If women choose industries that may be of lower growth, or women-owned ventures are less successful prior to seeking funding, then the net present value ("NPV") of these firms should be lower, outside of any consideration of gender. This could make it harder to obtain financing. However, if women-owned ventures receive less funding in high growth industries with substantial prior company success, this would suggest a market imperfection such that positive NPV ventures are not funded merely because of a gender bias in investment.
Understanding the reasons behind differences in funding for male-and female-led companies has numerous implications for both entrepreneurs and policy. For entrepreneurs, it helps inform female start-ups how to better access vital funding for their new ventures. Further, it is crucial to understand whether an entrepreneur's gender may impact funding decisions for reasons outside of the potential success of the company. From a policy standpoint, addressing the central question as to whether gender bias exists in angel financing can inform governments the steps needed to take in order to remedy such issues. Female-owned firms make significant contributions to creating and maintaining a healthy and nimble national economy (U.S.
Department of Commerce, 2010). They have grown in number and size over the past two decades, but are still far away from achieving parity with male-owned firms. Our results provide support for the importance of such government programs that can work to minimize the funding gap between all-female and all-male entrepreneurial ventures. The disparity in company valuations for all-female and all-male teams can also be dependent upon the industry the entrepreneurs choose to enter. Females may cluster in certain industries that may be of lower growth as this is where they believe they will have the highest chance of receiving funding.
Thus, one potential governmental method to stimulate the financing of women-owned, and also women-owned firms in certain industries, is to provide tax incentives for companies that fund women-owned firms and firms in those industries. For instance, the government can provide either benchmark requirements for investors on the number of women-owned companies they need to fund, or the total magnitude of capital given to fund new female ventures.
In this paper, we compare several measures of angel financing success based the gender composition of teams to understand why women-owned firms face funding difficulties. We use data collected from the television program Shark Tank, which provides many advantages. First, to the best of our knowledge, this is one of the first studies to examine companies that were both successful in securing angel financing and those that were not. Second, we take into consideration the entrepreneurs' initial company valuations ("initial company valuation") they come in requesting from investors, alongside the final company valuations ("final company valuation") they receive from the angel investors. We find that women are no less likely than men to obtain angel financing, yet the amount of capital female entrepreneurs obtain is significantly less than that of men. However, we find that the disparity in capital obtained is not due to differences in characteristics that can impact funding success, such as total company sales, total number of entrepreneurs on the team, company age, or personal capital invested into the business. But rather, our findings show that industry is important in understanding the company valuation differences based on gender. Dependent upon industry, women-owned firms receive lower final company valuations. Further, all-female teams, on average, ask for half the dollar amount than that of all-male teams and are willing to give up larger equity stakes in the company. Thus, women receive less capital; however, it is because they value their company at lower amounts, all else equal. Similar to the traditional angel financing route, firms present initial company valuations to investors, and our findings show that women-owned firms consistently undervalue themselves relative to their male counterparts. Therefore, limitations to angel financing are self-imposed.
Given the structure of our analysis and data collection, we are able to observe not only the final funding received, but also the potential failures and negotiation processes. The ability to view and incorporate these failures into analyses is very rarely used in prior literature. The former alleviates selection bias, while the latter allows us to include more nuanced metrics of success, such as the total number of offers a team received throughout the entire process. Prior studies have only had access to the final offer accepted by the entrepreneurs and were unable to track the number of different offers received by the team. Further, these interactions allow us to gather demographic, financial and commonality information in order to examine the antecedents of angel funding including gender, industry and negotiation processes.
Literature Review
This paper helps to understand fundamental gender differences in angel financing success rates by determining the underlying causes to the gaps in securing funding. Previous work has looked into the relationships between financing and gender, but has largely examined them in the context of bank loans (Buttner & Rosen, 1989 , 1992 Coleman, 2000; Fay & Williams, 1993) , and venture capital (Brush, Carter, Gatewood, Greene, & Hart, 2004; Greene, Brush, Hart, & Saparito, 2001 ). Brush, Carter, Gatewood, Greene, and Hart (2004) found that women have received a disproportionately low share of available venture capital in the U.S., and linked this to the fact that the majority of venture capitalists and important decision makers in venture capital firms are males. Yet, little work examines angel financing for women, even though this source of financing has been a crucial part of the success for female-lead start-ups relative to other sources such as venture capital (Gundry & Welsch, 2001 ).
While closest in spirit to (Becker-Blease & Sohl, 2007) , data limitations prevent them from analyzing individual angel investing deals. Becker-Blease and Sohl (2007) use survey data to evaluate the proportion of total angel investment deals that go to women and the frequency with which the females seeking angel funding. However, without any specific knowledge of the characteristics of the individual financing deals, the determinants of deal success and size outside of gender, such as the initial success of the company, industry, or other control variables, cannot be understood. These variables are necessary to determine whether gender differences in funding stem from firm-level traits that determine value, or the gender of entrepreneurs alone. Thus, prior work determines patterns in angel financing, but not its antecedents. Other work examining the relationship between gender and the success of angel funding do not include failed pitches, and only examine those companies that were successfully funded (Coleman & Robb, 2009; Fairlie & Robb, 2009 Altogether, the discussions between the investors and entrepreneurs reveal a great deal about each company. Using master spreadsheets, over 110 variables were collected from the video recordings of each pitch. All inputs for each variable were double keyed by two separate research assistants. The two datasets were then compared against one another to highlight any discrepancies. Following the identification of discrepancies, a third party reconciled all of the coding inconsistencies to improve data accuracy and minimize potential for human error. We then compiled a finalized, cleaned dataset after the three rounds of data collection.
4 Eight episodes in Season 1 consisted of five separate pitches, as opposed to the standard four pitches. 5 The show operates under one main rule regarding the investment: entrepreneur(s) must obtain at least the dollar value offered in order to obtain a deal. From one perspective, this is a drawback as it may not be reflective of traditional angel investment, since entrepreneurs can negotiate down the dollar value asked and still receive investment. However, from a research perspective, this is advantageous as it essentially holds constant the dollar amount. This enables us to conclude that changes from asking valuation to accepted valuation are a function not of the absolute value of the dollar amount asked, but rather changes in equity. 6 More details on the selection process for the television program can be found in Appendix A.
As we are interested in the relationship between gender and success in angel investment, several different measures of angel financing success were collected. Thus, we focus our analysis on the following variables. We first consider whether entrepreneurial teams received an offer at all, or the intensive margin. This variable, "offer", is an indicator equal to one for those pitches that received at least one offer from the investors and zero for no offers. We are also interested in understanding the relationship between gender and final company valuations. Therefore, final company valuations were calculated for teams that accepted an offer. The final company valuations are the quotient of the accepted dollar amount and the accepted equity amount. Given the final company valuation, another metric we examined is the difference between accepted final company valuation with the investors and the initial company valuation the entrepreneur presented ("bid ask spread").
Additionally, we are also interested in the descriptive information and firm characteristics that may help determine success. These include information regarding the company or product such as the industry, age of the company, location, product production costs and selling prices.
We also examine financial information including the total company sales to date, debt taken out, personal capital invested, the number of existing investors, etc. Finally, data on the various company valuations and received offers was collected. We studied the initial asking dollar and equity amounts presented by the entrepreneurs, along with the financial terms of any final offers that were accepted with the angel investors. We also tracked the number of total final offers the entrepreneurs received throughout the entire negotiation process, allowing for calculations of more nuanced metrics of success.
Further, we are also concerned with various descriptive statistics on the team-level. We have several variables capturing the size and gender composition of each team (or the number of females present). First, we examine the angel investing success for all-female teams. That is, pitches from a team composed entirely of women. This metric also includes pitches from onewoman teams. Next, we examine teams with at least one woman, to capture the impact of a nonzero female composition on the likelihood of receiving funding and the amount funded. A team with both male and female entrepreneurs is considered a "mixed" team. We also look into statistics with all-male teams.
Next, we assess whether the Shark Tank investment process reflects that of the traditional process of securing angel financing. We find that the process on the show closely mirrors the process used by angel investors. Angel investors, similar to the investors on the show, are high net worth individuals (net worth of more than $1 million) who invest in small companies with their own capital (Wong, Bhatia, & Freeman, 2009 ). The angel investment process is a sequential one with five main stages: familiarization, screening, bargaining, managing and harvesting (Paul, Whittam, & Wyper, 2007) . Each stage in the process works as follows and is largely consistent with how Shark Tank operates.
During familiarization, investors learn details about the entrepreneur and partake in an initial meeting. The entrepreneur is required to present a business plan to allow investors to gather more information on the opportunity. Following the initial meeting, a two-step screening stage ensues. The first step is where angel investors complete due diligence on the company. The order of this step in the process differs slightly in Shark Tank, as all due diligence on the companies is performed after the investor and entrepreneur enter into a tentative agreement onair. The second step, however, is visible on Shark Tank as it is how the investor shows their commitment to the entrepreneur. The investors create an emotional attachment to the entrepreneur and company through brainstorming various ways in which they can positively contribute to the company beyond the initial financial investment. After follows a bargaining stage during which both parties, the entrepreneur and investor, negotiate the capital deployment and equity terms of the investment. The last two stages of the angel investing process, managing and harvesting, are not seen on Shark Tank, but nonetheless happen after a tentative deal is entered. The managing stage is after the investment capital is deployed, when investors take on an active role in the business, and through the harvesting stage, the company continues to grow.
Thus, the investment process followed on Shark Tank is largely representative of that of the typical angel financing process, although time spans of processes may differ.
However, several key differences to angel investing on Shark Tank as opposed to a traditional setting are of note. First, angel investors typically do not influence one another, nor do they face direct competition for deals. On the show, however, it may be the case in which the angels begin to bid against one another and artificially skew the final company valuations upwards. Second, during the bargaining stage, entrepreneurs can, in fact, negotiate downward the dollar value of capital initially asked for in a real setting. Yet, on the show, the investor must match the dollar amount asked for by the entrepreneur in order to enter into a deal. Further, during the managing stage, the angels tend to restrict the number of business they invest in due to their hands-on approach, while investors on Shark Tank allow themselves to invest in more companies than the average angel investor.
The investment processes, both in the traditional sense and on the show, also highlight the motivations of angel investors. Typical angel investing criteria focuses on four main premises: the passion of entrepreneur, trustworthiness of entrepreneur, quality of management team, and exit opportunities (Sudek, 2008) . Other principles angel investors consider include:
barrier to entry of competitors, intellectual property, growth potential, competition and return on investment. The majority of these principles are evident in the angel investor's investment decisions on the show. The investors quantify the entrepreneur's passion through their capital investment, time allocation and concern for the coach-ability of the entrepreneur. Therefore, the angel investing process on the show is representative of the true angel financing process in all key respects.
Summary Statistics
As Table 2 indicates, our sample includes a total of 495 entrepreneurial pitches, the majority of which are by teams composed only of male entrepreneurs. Very few of the total number of pitches are from mixed teams; 60% of entrepreneurial pitches are from all-male teams, 26% from all-female teams, and 14% from mixed teams. All-female and all-male companies do not differ significantly in age, entrepreneurial team size, personal capital invested, production cost, selling price per unit or total prior company sales.
Companies are categorized into industries based on the Global Industry Classification Standard (GICS) classifications. The GICS is an industry taxonomy developed in 1999 and has been shown to result in more effective firm groupings than other industry categorizations such as the Standard Industrial Classification (SIC) system (Bhojraj, Lee, & Oler, 2003) . The GICS consists of 10 different industry sectors, ranging from consumer discretionary to information technology to utilities. However, companies may span across multiple industries. Thus, we allotted companies in multiple industries a unique industry code, modifying the initial ten GICS industry codes to include 28 variations. Figure 1 indicates the distribution of companies across all industries. Most firms are in consumer discretionary and consumer staples classifications;
78% of all companies fall into these two categories. All-female teams come from a smaller range of industries than all-male teams; all-female teams fall into 12 out of the 28 categories, while all-male teams span across 27 classifications, as shown in figures 2 and 3 respectively. Consumer discretionary and consumer staples industry classifications constitute 87% of all-female teams.
However, for all-male teams, the concentration in consumer discretionary and consumer staples is 72%. The third largest company classification for all-male teams is industrials with 4% of teams. The industry distribution for mixed teams more closely mirrors that of all-female teams, with companies falling into 10 out of the 28 categories; consumer discretionary and consumer staples comprise 84% of the companies. Not surprisingly, a Kolmogorov-Smirnov test indicates that the distribution of industries between all-female and all-male pitches is only marginally different.
Insert Figures 1 to 3 here
Where all-female and all-male teams begin to differ significantly, however, is in terms of asking valuations, including both the equity stakes and dollar value of investment. All-female teams tend to ask for lower dollar amounts of investment, with higher equity stakes, imputing lower company valuations. As shown in Table 2 , the average company valuations across all teams is approximately $2.2 million; yet, for all-male teams, the average asking valuation is closer to $3 million, while all-female team valuations are closer to $1 million. All-female teams ask for half the dollar amount than of that all-male teams and are also initially willing to release, on average, 2% more equity stake in their company. Despite the significantly lower valuations of all-female companies, all-male teams demonstrate lower total sales than all-female teams with more than twice the amount of personal capital invested into the companies, although these differences are not statistically significant.
We include several measures of the extensive margin, or yield rates. These include measures of the percentage of entrepreneurial pitches that received offers. Yield rates measuring the percentage of pitches that resulted in either at least one offer by the investors, exactly one offer, or multiple offers, indicate the following: 63% of all entrepreneurial pitches result in at least one offer by the investors. Further, this yield rate does not statistically differ between allfemale and all-male teams. Sixty-four percent of the pitches by all-female teams receive at least one offer by the investors, compared to 63% of the all-male teams. About half of the pitches that receive offers receive multiple offers. Specifically, 30% of total entrepreneurial pitches result in multiple offers. The yield rate for multiple offers is 26% for all-female teams and 30% for allmale teams. Eleven percent of the total number of teams that pitched rejected all offers they received; all-female teams had a 9% reject rate, while all-male teams had a 14% reject rate. Of the total number of teams that received at least one offer, 18% of them rejected all offers.
Furthermore, Table 2 provides descriptive statistics on the intensive margin as well, or the dollar and equity value offered (and accepted) by investors to entrepreneurs. On average, accepted deals between investors and entrepreneurs include approximately $272,000 for 32% equity in each company. The average accepted valuation for all teams is approximately $1.3 million. 7 The majority of companies accept valuations that are lower than what they initially present, as indicated by the negative average bid ask spread in Table 2 . In order to understand the contextual background for these magnitudes taking into consideration the initial asking values, we also include final company valuations and bid-ask spreads normalized by the initial company valuations. Regardless of the gender composition of the team, on average, all teams that accept an offer walk away with around 63% of their initial asking valuation. Out of all these measures, only the average equity amount accepted statistically differs between all-female and all-male teams. Namely, all-female teams, on average, accept offers giving a larger equity stake in the company to the investors, relative to their all-male counterparts.
Insert Table 2 here 5 Results
We use ordinary least-squares ("OLS") regression analyses to calculate the relationship between gender and success in angel financing in this context. Our main dependent variables include an indicator variable equal to one if a team received at least one offer from an investor, the final company valuation a firm received, and bid ask spread (the difference between the final company valuation and initial company valuation). Additionally, we include several control variables that may influence whether investors will invest, and if so how much. These include the total number of entrepreneurs on the team, the age of the company, and prior success of the firm as measured by their total sales to date. As the final angel investment can be affected by the entrepreneur's initial company valuation, the asking dollar amount and asking equity percentage are also included as controls to mirror accuracy in the angel financing process. Table 3 indicates the main results of our analysis, looking at the difference in outcomes between all-female and all-male teams. Model 1 examines the relationship between the gender composition of the team and the likelihood of receiving an offer. This model indicates that the likelihood of being funded is not statistically different for all-female versus all-male teams. The remaining models examine final company valuation and bid ask spread, respectively. We see in model 2 that, on average, all-female teams have a $1.2 million higher final company valuation than all-male teams. Similarly, model 3 shows that a positive relationship exists between the gender composition of the team and the bid ask spread. The average bid ask spread for all-female teams is $982,000 larger than for all-male teams due to the increased final company valuation.
Insert Table 3 here However, prior literature indicates that women choose particular industries that tend to be less profitable (Loscocco, Robinson, Hall, & Allen, 1991) . Women-owned firms concentrate in and the industry to isolate the gender impact on the probability of receiving offers. We also examine the gender impact, given a certain industry, on final company valuations and bid ask spreads. Table 4 indicates our prior main results with interaction effects incorporated between the gender composition of a team and the industry of the company. Model 1 shows that even when taking into consideration gender and industry, all-female teams are no less likely to receive offers than all-male teams. However, in model 2, it is evident that when this interaction term is taken into account, there is a negative relationship between all-female teams and final company valuations. This magnitude increases to a $3 million difference between all-female and all-male teams. The magnitude of the interaction effect is $2.2 million and shows the difference in the effect of an all-female team versus an all-male team in different industries. Therefore, the direct effect of having an all-female team and the interaction effect with industry show that all-female teams, on average, receive final company valuations that are $685,000 lower than all-male teams.
Insert Table 4 here
Given that all-female teams receive lower final company valuations depending on the industry, we continue to examine further possibilities for an explanation. Next, we look into the differences in the initial asking dollar amount, asking equity percentage, and initial company valuation between all-female and all-male teams. Table 5 shows the relationship between the three aforementioned initial financial variables and the gender composition of the team, taking into consideration the control variables. Model 1 indicates that an all-female team, on average, has an asking dollar amount that is $130,000 less than all-male teams. Model 2 shows that allfemale teams are initially willing to release 2.5% more equity stake in their company, therefore lowering average company valuations to $1.4 million below that of all-male teams, as shown in model 3.
We then looked into the marginal effect of adding even one additional female to the entrepreneurial team on the initial company valuations. Table 6 indicates these results. Model 1
shows that, on average, if a female is on the team, the team asks for $110,000 less than all-male teams. The initial equity percentage the team is willing to release is 1.2% greater than all-male teams, and initial company valuations are $1.2 million lower than for all-male teams, as shown in models 2 and 3. Our results indicate that as long as one female is present on the team, the team initially asks for significantly less than all-male teams.
Insert Tables 5 and 6 here Therefore, the issue lies in the internal initial company valuations for women-owned versus men-owned firms. We are unable to sufficiently assess whether all-male teams, on average, initially value their companies close to fair market value solely based on the information provided in the pitch. Such valuations would require complete analyses of the different market segments, environments, industries and competitors in the space. However, allfemale teams still value their companies at significant discounts relative to their male counterparts, holding all else except for gender constant. The lower self-valuations are the main reason for why all-female teams secure less angel financing than all-male teams. They are no less likely than male teams to receive an offer from an angel investor; however, they receive lower company valuations in the end because they ask for less initially.
External Validity and Robustness
There are several critical factors to consider when understanding the robustness of our results. The most pressing issues here include considering selection bias, determining if the environment is representative of the U.S. entrepreneurship landscape, and valuing companies when investors present final offers that have components outside of only dollar and equity stakes ("alternative company valuations").
Selection bias
Selection bias may be a problem because there is a possibility that certain companies have higher probabilities of selection for participation on the show for reasons such as the entertainment value of a pitch. Therefore, if pitches are selected based on the entertainment value they provide, this can impact two important statistics in our population -gender composition of the entrepreneurial sample and success rates of financing.
First, we look into the correlation between entertainment value and the gender composition of a team. If it were the case that females were correlated with lower entertainment value, fewer females would successfully pass through the selection process. However, 40% of entrepreneurial teams had at least one female, including all-female and mixed teams. This percentage is substantial enough to disprove the hypothesis that female entrepreneurs are correlated with low entertainment values. Next, if female teams are associated with high entertainment values, we should see the population of female entrepreneurs larger than that of males, and much higher than where it currently stands at slightly below half the population. The entrepreneurial breakdown on the show works to prove that there is no statistically significant relationship between the entertainment value of a pitch and the gender of entrepreneurs.
Therefore, the selection process for the show withstands these selection bias stress tests.
Second, we examine whether the entertainment value of a pitch and success in angel financing are correlated. If we hold true the assumptions that each company pitch is chosen based on entertainment value and those with higher entertainment value are more successful, we would witness success rates closer to that of 100%. However, the rate of receiving at least one offer from the investors is only 63%. This disproves that the entertainment value of a pitch is tied to, or predicts, the company's success with respect to securing funding. Consequently, we can consider the success rates to not be skewed based on the entertainment value factor.
After examining all cases of selection bias on the show with respect to entertainment values of pitches, we are confident that substantial bias in the selection process does not exist.
Further, any selection bias that may be inherently present does not negatively skew our results concluded from data analysis of our sample.
Representative environment of entrepreneurship in U.S.
Additionally, we examine whether the sample of entrepreneurs on Shark Tank is reflective of the actual population of entrepreneurs in the U.S. We do this in two ways. First, we look into the sample of entrepreneurs on the firm-level. We consider the demographic breakdown looking into all-female and mixed teams. Together, 40% of teams in the sample have at least one female entrepreneur; 26% of teams contain only females, and 14% are mixed. Out of the mixed teams, 6% were over 50% female and the rest were two-person teams of one male and one female. If an entrepreneur's percentage ownership is proportional to the percentage of presence they hold on the team, a women-owned team with regard to mixed teams in the sample, is one where there are two or more females present on the team. Thus, all-female teams and mixed teams with two or more females constitute 27% of all teams. However, based on the ownership distribution between partners on the team, mixed teams with one female and one male may also be considered women-owned. Therefore, when we consider all of the mixed and allfemale teams, the percentage increases to 40% of the sample. As a comparison, in the U.S. in 2012, 36% of all businesses were women-owned (U.S. Census Bureau, 2012) . Thus, regardless of how we consider mixed teams, the representative proportion of women-owned firms in the sample is close to the one in the U.S, as both 27% and 40% are near 36%, and all are well below the majority.
Second, we examine whether the sample of entrepreneurs is reflective of that in the U.S.
on the entrepreneur-level. Thirty-five percent of all of the entrepreneurs in the sample were female -there were 255 females out of 734 entrepreneurs. In 2014, 37% of new entrepreneurs in the U.S. were female (Fairlie, Morelix, Reedy, & Russell, 2015) . Thus, the percent of female entrepreneurs in our sample is directly in line with that in the U.S. Therefore, given our analysis of the entrepreneurial sample both on the firm-level and the entrepreneur-level, we conclude this sample is representative of the larger entrepreneurial population in the U.S.
Alternative Company Valuations
In the main analysis, we chose to exclude from our financial analyses certain teams whose final company valuations consisted of clauses outside of only dollar and equity amounts.
The investors have the opportunity to present entrepreneurs with offers that contain royalty contingencies; around 10% of teams received such an offer. As this is a small percentage of the total population, these teams were removed from financial metric analyses such as the final company valuations and bid ask spreads. The teams are still included in calculations for all other variables that did not consider final company valuations. This is due to the subjective nature of how angel investors value dollar and royalty amounts in response to a final company valuation.
Royalties are typically valued using the present value of the notional royalty stream that ownership relieves the business from paying. The capital value of the asset is then calculated using either a discounted cash flow or multiple to arrive at the current value of the forecast notional royalty stream (Liberman, Chrocziel, & Levine, 2011) . As proper discount rates and multiples for each company cannot be determined given the provided information, we cannot accurately forecast future sales in order to arrive at the fair company valuation. However, such royalty offers are beneficial for both the angel investors and entrepreneurs. They leave entrepreneurs with more equity due to the risk mitigation for the lender in comparison to a traditional equity investment in the company. If the business and sales grow rapidly, the angel's royalty payments will allow for an earlier return on investment, as opposed to stock in the company. Thus, the angel will be willing to accept a smaller equity stake in return for the royalty stream. Royalty-structured offers further prevent dilution of business ownership, while returning the upfront capital needed to jumpstart the business. Therefore, exclusion of this cohort of pitches does not significantly affect our results.
Discussion and Conclusions
This paper investigates the relationship between success rates in angel financing and the gender of entrepreneurs in a sample environment covering nearly 500 U.S. entrepreneurial teams. Our results show that no bias exists in the likelihood of receiving such funding between female and male entrepreneurs. Rather, we find the disparities lie in the magnitude of final capital received, as women-owned firms receive less funding from angel investors than their male counterparts. Women-owned firms, depending on industry, receive company valuations that are $685,000 less than those of all-male firms. These differences remain statistically significant even if only one female is present on the team, controlling for numerous firm and entrepreneurial characteristics we believe may impact the company valuations. However, these differences are due to the fact that women-owned firms ask for less and value their own companies at significantly lower levels than all-male firms.
Further research should examine more closely the panel of angel investors present for each pitch. Entrepreneurs can establish commonalities with the angel investors, such as ones based on gender, familial and educational backgrounds, or interests. Such commonalities lead to homophily, the sociological principle that contact between similar people occurs at higher rates than among dissimilar people (McPherson, Smith-Lovin, & Cook, 2001 ). These established commonalities may also affect financing because the investors may be more likely to fund certain entrepreneurs over others. Namely, is it more likely female entrepreneurs receive angel funding from female investors? The commonalities between entrepreneurs and investors can impact company valuations, depending on the importance they hold for angel investors. Thus, further research can benefit from examining the rates of commonalities for all-male teams versus all-female teams and the impact on the likelihood of receiving offers, the magnitude of final company valuations and bid ask spreads. As our dataset allows for such analyses to be performed, it is our intent to continue to investigate more possibilities that can work to explain the disparities in angel financing for firms. Further analyses will take into account other commonalities outside of gender, such as similar familial backgrounds or interests, to see how they impact the likelihood of angel funding.
Our results provide insights for entrepreneurs and policy makers for overcoming the funding differences between male-and female-led companies. Prior to seeking angel financing, it is crucial for entrepreneurs to understand how to establish fair company valuations given current market conditions and other firms in the space. Our findings help inform female entrepreneurs about the significant differences in initial company valuations between all-female and all-male teams. Further, our results stress the importance of providing proper company valuations in order to better access the vital funding needed for women-owned ventures in the early stages.
However, it may be the case that the differences in initial company valuations occur because they reached a partial equilibrium result. Perhaps, women are asking for less because in this equilibrium, they understand they will not receive funding if they ask for more initially.
Nevertheless, this is also where government policy can be of large assistance. * Note: Column 1 includes descriptive statistics for all teams, including all male, all female, and teams with mixed-composition of male and female. All-female teams (column 2) are those entrepreneurial teams with only female members, similarly for all-male teams (column 3). Normalized values are calculated by dividing by initial company valuation. Average accepted company valuation is not the product of average dollar amount and equity. This is because the valuation for each company uses corresponding dollar and equity amounts for each company, while average dollar and average equity are calculated within each separate variable. ** Yield rates are calculated based on the total number of entrepreneurial pitches in that category. For instance, yield rates for column 1 consider the number of offers of each type divided by the total number of pitches by all teams (all-female, all-male and mixed). Yield rates in column 2 indicate the total number of offers of each type divided by the number of all-female teams.
*** indicates the t-test of means between all-female and all-male entrepreneurial teams is significantly different at the 5% level.
**** We categorize industries using the Global Industry Classification System (GICS). Consumer discretionary includes automobiles, consumer durables and apparel, consumer services, media, retail. Consumer staples include food and beverage, tobacco, household and personal products. Financial services include banks, insurance and real estate. Health care includes healthcare equipment and services, pharmaceuticals, and biotechnology. Industrials include capital goods, commercial and professional services, and transportation. Information technology includes software and software-related services, technology hardware and equipment, and semiconductors and semiconductor equipment. 
